The oncogenic effects of constitutive Stat3 signaling in salivary gland cancer cells are mediated by survivin and modulated by the NSAID sulindac.
Constitutive activation of the signal transducer and activator of transcription 3 (Stat3) has been detected in various human cancers and has been linked to tumor development and progression. Oncogenic Stat3 signaling results in induction of specific target genes, among which survivin is implicated in the proliferation and survival of cancer cells. Targeting of Stat3 constitutive expression by the nonsteroidal antiinflammatory drug (NSAID) sulindac has been demonstrated to exert antineoplastic effects in oral squamous cell carcinoma cells in vitro and in vivo. The expression and functional role of Stat3 and survivin was evaluated in 2 salivary gland adenocarcinoma cell lines (HSY and HSG). In addition, the effects of the NSAID sulindac and other cyclooxygenase (COX) inhibitors on Stat3 and survivin expression and on cell proliferation and apoptosis of HSY and HSG cells were analyzed. Messenger RNA and protein expression of Stat3 and survivin was detected in HSY and HSG cell lines. Treatment of these cells with siRNA against Stat3 or survivin inhibited cell proliferation and induced apoptosis. Moreover, Stat3 siRNA treatment down-regulated the protein and mRNA expression of survivin, and survivin forced expression partially reversed the antineoplastic effects of Stat3 siRNA treatment. Treatment of HSY and HSG cells with the NSAID sulindac, but not other COX inhibitors, induced significant decreases in cell proliferation and increases in apoptosis, accompanied by down-regulation of Stat3 and survivin expression. In contrast, survivin forced expression or transfection with constitutively active Stat3 attenuated the effects of sulindac on cell growth and apoptosis. Taken together, these data support the importance of the constitutive Stat3 signaling for growth and survival of salivary gland cancer cells through the induction of survivin. Inhibition of the oncogenic Stat3-survivin pathway in these cells can be achieved by selective targeting techniques or treatment with the NSAID sulindac and holds promise for the treatment of salivary gland cancer.